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Chemical Equilibrium & Ocean Acidification ’ U954 S

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.
Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

by siasiona Type(s) of energy Vel

' WAL Y 5 1 What causes changes in the
N\ﬁ\’ RSV system? Movement or C\ﬂ Wil ok Ay

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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Chemical Equifin&Oggan Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: Z
Student IDs of Members Present:
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Table B. See Saw and Ocean Acidification
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1SP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you wilk:

« Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO- (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

A

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A ~ Global Change

Chemical Equilibrium & Ocean Acidification

Objectives

Upon completion of this activity, you wilk;

* Understand how chemical e
atmosphere and increasing
oceans.

Causal Principles

1. Gravitational energy, thermal en
change of matter on Earth.

quilibrium explains how increasing CQ5 in
global temperatures can affect the acidity of the

ergy and/or chemical energy drive all movement and

2. A system is in equilibrium when energy in the system is balanced.

3. Matter moves and changes to return a system to equilibrium, _

4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <> CO, (gas in air)

Oceans

Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

wym—

GROUP #: }
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Table B. See Saw and Ocean Acidification
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wereak
Increasing Weight 2 ocidificaiion
moye Oy

impact of increasing
Weight 2 on Weight 1

WA P e woker

Fulcrum

“renp. (hanrges
UMNMDUANY o &
Awganived COoy

NOTES:

Move



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the aimosphere may lead to increased

ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

Puds tnore  corbbon n Yne aftnosphesce
Whmick wouwdd Cousse el oot fo betwrng
e acihic

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nufrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
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Part 2: Group Work
in Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?
| ; N TN
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Byousoonc TrOo INQIO)
TN\ Type(s) of energy

O\\S‘(m What causes changes in the i i i

system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
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ISP203A - Glghal Change .
Chemical Equflibritim & Oce#h Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change j
Chemical Equilibrium & Ocean Acidification
Objectives
Upon completion of this activity, you will:
» Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means maolecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO2 (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change ﬁ'
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

See Saw CcQ:

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2

Impact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?

Increasing Weight 2

Impact of Increasing
Weight 2 on Weight 1

Increasing Distance 2

Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Type(s) of energy

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

D. Why do you think ocean acidification could be a problem for human society?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the

oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

@A system is in equilibrium when energy in the system is balanced.
@Maﬁer moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #: {©
Student IDs of Members Present:

Aazveznq  A42600ES
A 299 bbiA

Complete the tables below as we go over them in class.

Table A. See Saw and CO:; in the Ocean/Atmosphere

See Saw CO: How related?
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Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

o

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
A : - r‘\Q -
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

<

GROUP #: 7

Student IDs of Members Present:
Ad222G¢S 87
A42125392%

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
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Weight 1
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Table B. See Saw and Ocean Acidification
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How related?

Increasing Weight 2

More CQZ in i
W@Wi
&r_cland_sdmasginag b

Impact of increasing

Mo‘i"ﬁ COZ In Ow

Weight 2 on Weight 1 | dsseived ,More €04 injocean
Temperaloae Chanags
Fulcrum b , 3
Hee disselved Coo
NOTES:



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

[ Og in e C
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Increasing Weight 2
oy Dl

in ' =% & Wy < - o
Impact of Increasing | b3S €@z ' e v Te weaghl dysinlbohen

Weight 2 on Weight 1 would be unegoual
Less . A, ;o Lot e
Increasing Distance 2 | -~ © %z o~ H Decrease W“PT ?
G 050 e e malke eqv-l
tnemase Cop vn Hre ) ]
Decreasing Distance 2 8 L nerease e u“‘f"’? te
atmaspher make eqval

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Q FoLVY +5‘"h ory al —r\'\_ﬂ,\rm (ul

Type(s) of energy

What causes changes in the Equillibom
system? Movement or

change of matter or energy? | - wﬁf e pe idnrs,

6‘("‘ P “l’O"‘U"‘“
= ;Fé,a LOeﬂ;ﬂf\l’

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
oceanwater, T T S

ln('rfq}p_s or CL?L‘ TEoSse S @a{" C@ 72 (n —H’\t ai—masp}\n—{
Lol Caw $e increales e  decr€a 5€S b Cow in Hre

Oceon Ao Marndnm  Cqull tbam.



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Colder (wdter can Gloserl moare Co, , Se Ce{ctor

Wedtiy are More  Cocickic,

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

The gCLans Would "KCom{ Lusi ey ahd ‘H“?J-’ wovild |
able 4o hold less Cop(less acidic) ) ga Here tves td b

Mo Ceog ., h ‘Hr-u. G:/Hhcsp\'\o_m .

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

{v’\ope ¢ avloen '|Y\‘HJ\€ “"\VY\O\SPNW Lo i INCe Gose Cep :'V\"L"‘L

URAn  whidh Ll canse b g b Mmoo @cidic .

D. Why do you think ocean acidification could be a problem for human society?
Orch.nerS tn Hhe okt Cs%h as Shey ‘ﬁslv:} woild - ot ﬂt"E(:kz(
'}m%bm?s ’?m—\—(,d—.nj Whm selves from acdic weadns. ‘ﬂmslud&;
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Part 2: Group Work AR 11768

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
Mort ga§  im oCeon rersing o ;
Increasing Weight 2 J Decreasing  ob Aiglante 2
hrerg (O, in ocean _Dchu% o{' Alﬁ'{ﬂ.ﬂCﬂ Z

Impact of Increasing
Aasplues iy -)o ~eve

i i Wie  increase & dslenes 1
Weight 2 on Weight 1 oy e o while  intrease

. . Tecvease of O in -DQ-C"-'“S"‘"j ot 0’“3'*\'1’ A
increasing Distance 2 sosgherve

Treveate oF €0 in I"\"““-‘"’U N we,[jhﬁz,

Decreasing Distance 2 y——

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Cr’ow |"|'G\:h'ona| Type(S) of energy Chem:'cw!
Gas N Laode V Trnoveas ir\j ’Ag_cfc%‘ﬁj o{:
Vs What causes changes in the wrights  and  Alonces
Gas n admsphire s_:.ystem? Movement or from. Folorum
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.

As  Co, .
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

GlRur  alter woeud ot more acihee Thoan o mess

Wi

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?

fﬂ'\L protcSS ole\}ld 5]00} dﬁuhf} aho’ n’m{«f‘hﬁ ’J-‘L{ GE LA,

lLss acdic

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
’BQC&UK J.‘l' lAh_. . 3
feachas gy Lbriowqg o Alar (02 weutd

P inde e oo .

D. Why do you think ocean acidification could be a problem for human society?

Becasnc Log vee  the  aceoun For +rod fv.ﬁ:}:/
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Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.
Table C. Changes in CO2 and relation to see saw analogy
cO2 How Related?

Cl/io«c)(s aloncs

See Saw

Increasing Weight 2 inceer oz

Impact of Increasing | M€ (02 h our od &m{s toword eq/wnbdum
Weight 2 on Weight 1 | {n O(gov~

@P/O'\ea%& COZ 50\0./\02 + QCLU\IH be) o

Increasing Distance 2

Decreasing Distance 2 \\f\@@éc (’,O/{, bm\mw + QCU‘““ or e

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

%chr‘ra"mw Hwmal

Type(s) of energy

Q/'/'\W\ NC_ Wﬂ‘d{r‘
\ W What causes changes in the %Q
MO system? Movement or r cha/

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water. ) L
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ISP203A — Global Charige.s. ’
Chemical Equilibrium & Qcean Acidification O

Questions: N
A. How does temperature of ocean water affect the acidity of the oceans?
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3“‘;‘ ﬁB. imagine the Sun begins to emit more light, resulting in a warming of Earth’s
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atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society? Q""%V\“

This Ld(?tggl 6¢ Qf/f?é@ﬂ" 6@(@0&( R Cﬁd/“[ oéJSﬁf% 7l
onvie od Chans N AL ocesn € OCQaAISS Cerrg +-
‘ﬁ)mdﬁ"fﬂ ol ()dilcl QN.HS, J/L?Aj Ca()[e[.el,reo. oApd ?NUM‘

oYes OF?/\?SW‘%'@( US\Mﬁ:) e ag od .



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

CO, + H,O0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #: 1O

Student IDs of Members Present:
AU 10847

AY 197332

A 31916590

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO. How related?
Weight 1 Coz'( Gas m e mh% Zhg:; :o;t/:cﬁ'eau
Weight 2 (D, (Gas in 1t otmespheR)

Fulcrum Tomperature of f1e

Otean, Wirter

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

More (0, in Tle pic

Impact of increasing

More (07 in air digolues

Weight 2 on Weight 1 | ifé fle orean
Lan es
Fulcrum Temperadure Chany
fle amopnt 6F (8, i» Air)(eean
NOTES:



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

CcO2

How Related?

Increasing Weight 2

lnce=se Coz va
aprseLg(

i horel bdencg F Cﬂa

Impact of Increasing
Weight 2 on Weight 1

lncre=Se. F C’OZ dif%L"b
in Ocoen b Lolowe oud™

Chort \ochopee, & Coe .

Increasing Distance 2

Pecrose Ff CO9 . Lk

Chogl Lobetron EQC@C’

Decreasing Distance 2

Incresse o Co, in wizb”

ﬁ)’td\%/@ Ioehnag = CV'G’Z

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

(Seoribicca EN-%—)

Type(s) of energy

Thee el Ef\-fa!“g)“f

WWL/

What causes changes in the
- system? Movement or
change of matter or energy?

Choga § cutitflen)

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

The colder dte  dampusbe, Ho paare acj‘&}'é-j Yhere
witl e in ¥l oteans.,

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

The wod r"‘\:% o;';\“WMs@ruQ(\%{ weoloh  NOETtose  GCoor
oA akery

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL..

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A - Global Change

Chemical Equilibrium & Ocean Acidification ﬁ%}{\lzo@
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Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

COs (gas in water) < CO; (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change -
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

See Saw CO- How related?
Weight 1 CO,L ( 66\;‘; din uﬁffr)
L ingreose f /fﬁ(*re 05e
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2 NG C:Oz WA g

Impact of increasing | oL (Orin g
Weight 2 on Weight 1 |#3$gues t to crea
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
_ weesse. COz n oClaN | \Neeas At 2wl need o
increasing Weight 2 Move N the @ VAN erelse
oF €Oz 0 The OCEAN ;Uc;/‘bcz»:f: C'a‘;éf:) 2( )
¢ Ve
. nase €9z in a2 ¥ havt fo moue coerfir
Impact of Increasing  |'"“" ;\@Mﬂ:n e closer Yo the Bleum B d
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VALALGSE ht L and wn
&0z N
Increasing Distance 2 | '7¢'%>¢ m@;‘?w{_ hewx ¥0 A crcase (Oz 1n acean
o
;e | ortase (O decrcax aIqHT 4, hawe
Decreasing Distance 2 L otlin N =
T s uSC (02 v Stmylece

In Table D, identify the differences between a see saw and ocean acidification

Table D.' Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Hunthe Thermal
%fw‘wf\’tﬂmhwl LG y Type(s) of encroy W{j 7
movement NOveent

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Yo whfmer the ookl 1S, th more (02 gels
"ouned oot Ses fhe wmmer Ahe werder te

less dAudic v s

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

Yhe' 6w wodld e wuime | causing He Ocean
Yo Wartase 11 kmpendurt, &a vesc]
N o QRcreasse 1A M/O‘CCMC;/)

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Mort. (L2 con | C{L‘S%oluﬁ o te (ocean

D. Why do you think ocean acidification could be a problem for human society?

(ohen the ctan s & acdc | oqamsms
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

L4

GROUP #:
Student IDs of Members Present:
ABso0g3y,  AY0T20 B6C

AUIL*+Mry AU 264634

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
Weight 1 C0, (gas i ved)
Weight 2 . of @
COLCﬁ(L( i m‘(ﬁwlﬁ ol
WOW3 T T
Fulcrum
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Table B. See Saw and QOcean Acidification

J

See Saw

Qcean Acidification

How related?

Increasing Weight 2

it

inoregse (hrowreps bolon o

Impact of increasing
Weight 2 on Weight 1
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in COZ2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw co2 How Related?
Increasing Weight 2 :EUMT o [0y in Moree (O
M\MO?F A=
Fcress [F' (—0?, ey y’Vr’Of'C/ (02 ¢ ﬂfwvo%’ﬂff‘efe/

Impact of Increasing
Weight 2 on Weight 1 QLeN S

Increasing Distance 2 dg&ﬁaje/ COL M
{cﬂw\eﬂlﬁe CC?% faf\,

Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Cokie Fharvingh | grauiVerad

Type(s) of energy

ﬂww What causes changes inthe |
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean ? jffect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead fo increased

ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

fﬂwﬂ/ﬁf/ 5‘7& /N fﬂéﬁ

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO2 in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)
Oceans Atmosphere

CO, + H,O = HCO;-+ H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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GROUP #:
Chemical Equilibrium & Ocean Acidification udent IDs of Members Present:

Class Notes
Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?

P

Weight 1 (oe In

Weight 2 Cop ' HJfMphera

Fulcrum 1 Of eain
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification How related?

Increasing Weight 2 o< COyg n el

Impact of increasing | Mot Coz i ol ASsolves

Weight 2 on Weight 1 |1 1/ wure (Og Y n Ocear

—
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Part 2: Group Work
in Table C, use the See saw analogy to illustrate how changes in CO?2 in the
atmosphere causeg changes to CO2 in the ocean,

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

. . Craales |
Increasing Weight 2 Wee Co, 1p alr Crseg equlfl,'kfjum

Wﬂ. _re [ncoz- Jr\ oA J ¢
dr%faidt'i 1\ W @( oy, . .
MEre CUL Y Qcsan eq;/,f //, "é/‘,(v b~

_ . Hesease fa (02 ba peter
Increasing Distance 2 |
MCrease by Lo, 7

Impact of Increasing
Weight 2 on Weight 1

[;ﬂcreose /. ) %ewrp

fer

_j:/\(,reaﬂ’_ CO( '[“\ e

a/ic Ly

Decreasing Distance 2 Aecreave 1, Lepn y

Table D. Differences Between a See Saw and Ocean Acidification

Difference

Type(s) of energy

What causes changes in the
system? Movement or
change of matter or energy?
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Questions:
A How does temperature of ocean water affect the acidity of the oceans?

T+ a”ovﬁ‘ for  rovt or s (o L be Jgﬁd[,@ﬂ
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B. Imagine the Sun begins to emit more light, resulting in @ warming of Earth’s
atmosphere. How would ocean acidification be affected?

Th s }wJ’ vyt He  Ocear, casly less

Co, be A3l AN cuf‘- OC20 o,

C. Explain why increasing carbon dioxide in the atmosphere may lead fo increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students' answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Part 2: Group Work
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In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO02 How Related?
Nerd wenessin g [ PeELEE A5 iam
Increasing Weight 2 ertashg COy Avunis oF INETHIT /o
" w\msg\we

Impact of increasing
Weight 2 on Weight 1

lacreaqe  Cog M\ welef
Yo cench eyilibium

Increasing Distance 2

Decreasing Distance 2

in Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

MELHANCA

Type(s) of energy

RAVITRAT WA
'\'H”E’C“\’f"’, 4 \ TR

Muemear ofF
fevpres #s weLL
5 WElhtHT 15 WHAT
(5 (AUSIAM (HANKE

What causes changes in the
system? Movement or
S change of matter or energy?
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in (tovo
mues (o3

ocean water.

Chames tw (on 1w e ATMesproen s cﬁﬁéiv
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ISP203A ~ Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Corogr. (wATEX (AN (oo 410HE (CON Ats
beeAse (HE WATER MOtEc L 5% /fvzg/\}'r

A'Wl/l'wq A L AST, THe (0N Mdeeyles [MTERsForee
Poat  Bruvce ot

B. Imagine the Sun begins to emit more light, resulting in a wa"rming of Earth’s
atmosphere. How would ocean acidification be affected?

THE oTTee e AprMopitses, e hsTEve
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'47066?/0(,5'5 Mee  Mou A Mt € OlvlCK.(.g{/ S0

DJ‘E {0 MoLe wles ool e ouim, Ao T AS M+

ACIr | CILATION (v PoTTERE WwhiBesS

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Wwink AN ke rse (N M Bon pPloxvE (N
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change )Y
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system fo equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #; 4-
Student IDs of Members Present:

fi4342449Q
duzsinze R8G9 267
43922201

See Saw CO; How related?
Weight 1 CO2 (gosin WedRY)

Weight 2 L0y (s in m‘"‘”ﬂ’“@

Fulcrum ;TWQ@&N?Q a

oceon woder

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

¢

o

merelDr v &
bR cbesPhor Joceen

Impact of increasing

MmN gy BN C;C vg:‘-:

Weight 2 on Weight 1 |~oreco? a ocecas
Fulerum P chenaes ey
of aggoled O
NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

cO2

How Related?

Increasing Weight 2

MOre (02 in etd Ocean

wS ene incoeasel, tw e
et eg a e incgease

Impact of Increasing
Weight 2 on Weight 1

CO.«Z Y oc€ars e«z#«?avu.‘i’fg
inige sdmosphere

MUgr vedomoe Y
e poresting  mere Into
edrneg ,?‘ruz,(‘?.

Increasing Distance 2

wWe coum Aleiriase
U_QQ,’\S\'\‘\’ 2z,

decreasing weght
Theeens? gosiont

Decreasing Distance 2

We cou~  ilegeale

w%h’c 2

de.c,rec\g\hﬁ welg%"
ineraise JuSYmnt

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

IR INONa]

Type(s) of energy

cheen \C,CR-/\

Y~oN P et

What causes changes in the
system? Movement or
change of matter or energy?

C\\Mge oF pnedtrer

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.

moere COZ2 n Yhe C&W\OS?}\‘Q’P‘: CeiSed
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

0CRON .
WAXNRY @F — 7 0SS aadRcedon

B. Imagine the Sun begins to emit more light, resulting in a warrhing of Earth’s
atmosphere. How would ocean acidification be affected?

oceon Wewld Warm oy T Qe ocean ad Moo en

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Roctus € wihan (Op increoses
bock 4o Y oclam (({hereaser ih OCeoun

‘noedr | bhe CO,

condensodes
oA e e

D. Why do you think ocean acidification could be a problem for human society?

00 MACh  verd 16 eomiul Yo hamans



[SP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework .
if you complete the group work, you may work on the homework on your own. This

means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide fo cut it down to build upscale condos. How could this
affect the acidification of the oceans?

Lean CO2 4 n a_—}m&;v\\ere —3 fegs (07 ih OceanS

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?

o CO2 - c‘:\'w—-cﬁ?\'\ﬂve——’? 005 0~ N 0(RE4S
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Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) < CO; (gas in air)

QOceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

AAARANDP)

See Saw

CO;

How related?

Weight 1

Weight 2

Fulerum

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

fmpact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

(A 1441

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
WOl (07 wi A LAty
Increasing Weight 2 )

Qean

Impact of Increasing
Weight 2 on Weight 1

Ao v ORAV

NPACA o CHTIE L S t™ S optai gou

TWwve CHGEy te

Increasing Distance 2

A (o1 i OATWSTRe

Ny . Waant

Decreasing Distance 2

o w0

ALLY

Wi e 2.

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Qcean Acidification

See Saw Difference Oceans
AN o
o g e e
MO G Type(s) of energy
Floversvt AN OF i

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.

Nilpeiun
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ISP203A - Global Change
Chemical Equilibrium & Ccean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

TV WAV Y AL OLeN WO BV 1 ( s
e Co7 Vieiuies O Vountidh out

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’'s
atmosphere. How would ocean acidification be affected?

TV G Wil bl wvyar vy andt T
WK &Y Wowd e 'i;‘ﬁfwﬁmaf L LIRYIes
Che wvNould W diraid v g

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Fvavse veatd b rve dicaived (oo
VAR VAT A

D. Why do you thlnk ocean acidification could be a problem for human SOCIety’?
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ISP203A — Giobal Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Exira nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

“welght1

CO, (gas in water) <= CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: [ 7"
Student IDs of Members Present:

727610
AHL0 3260

See Saw CO; How related?
Weight 1 COZ i ontet
Weight 2 (07 on afrtoghanl

Fulcrum IEM? & Ocean w«kf

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2 'M()f (‘0 . q‘r
& 21 {

Impact of increasing N d 5w
Weight 2 on Weight 1 | M0¢ [0?:;,(4 o

-
4 s |
Fulcrum few ““‘7\ ”{ M‘p
*{'d Mofe 4w

NOTES:
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Chemical Equilibrium & Ocean ACIdn‘"catlon

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in COZ2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

Cco2

How Related?

Increasing Weight 2

More (0 0 a7

Mects (O, (ewets

Impact of Increasing
Weight 2 on Weight 1

More €0, will dissalve
M Wajed

({

Increasing Distance 2

®€ {7ease (01 A lu-'\.({/

cf

Decreasing Distance 2

b/ awse /ﬂ‘._ P n wakes

{r

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

ng Saw Difference Oceans
C;('M?J,#ia}aﬁ[ (hm;ca( enery
eng(rj'«{ Type(s) of energy n.,m/ é_/l.?(f/f/
N A i ey

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

7[& cdlde Fle wwzc/ 'f'[\& More ¢ cldn

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

/,(‘(‘7 L{/ '7l~(’ m()/e(q /u,/ue N be e~  prore  GC (%“ ‘Q??LA‘JM

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification. o
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D. Why do you think ocean agidification could be a problem for huﬁ; so?ety?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






GROUP #: (¥
ISP203A ~ Global Change Student IDs of Members Present:

Buoyancy Apglia4s “

Aizietes -G |
Group Work Questions:

A. Step back for a moment. [n your group’s own words, explain the following ideas:

Gravitational energy: ~ Eu\ura Qlocked \013 W +a Ll

Tromalenoo: - Enscyy Qedel by B, crage o omp (ot qut
Chemical energy: - tref é&"ew'\eé £ C berse Y Cletncg ) cwﬁ;;?‘m K {
Buoyancy: ~ €ig. bedediols  givdetinel O Chargdd goc,d o ‘
Lithosphere: -«%/ TP ok 4 oSllvePloye & &MV{U
Asthenosphere: - st Dot~ 0¥ hhhoshrre.

Why Melting Occurs at Subduction Zones: add v o A | \qﬁ’l’r\ Jewp ¢ M-’R

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: (o & Cools 4 é@f\%x)&v) will decvenge pnd
Ll gek Colder  (ouses - MEe o fuden g i
teactey 4 Surece

pMoAoo

Crust ing: ~ ' ,
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(ove- beep bemg Cresded .

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balioon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Teva ALY Aludanss
Gas flame Mo e drssmy (
LAl o5
Differences in air d oo, 1R ; AoLenS
inside and outside @) A Boye [ {(ﬂ’ A ¢
SO S
the balloon P
IAAS WY AN AT UAC Lo
Balloon rising > e 2
o | ROLE Go i S
Balloon floating M:LEM,OL, T ot
Outside air heating | P& [Tewe
up during the day tharpess  QUE O
RLET~—

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
/[ Ern Tt vneA— D»‘l“\\"’"] % 'T‘c.wv()
4 Factors impacting density

el e of balloon/magma
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| GROUP #:
ISP203A — Global Change . . Student IDs of Members Present:
Buoyancy % o
Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy:

Thermal energy:

Chemical energy:

Buoyancy:

Lithosphere:

Asthenosphere:

Why Melting Occurs at Subduction Zones:

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

Crust warming:

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.



ISP203A — Global Change q
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and COs; in the Ocean/Atmosphere

GROUP #: '~

Student IDs of Members Present:
AT SG

Adridesiz
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AAGR4G23B

See Saw CO; How related?
/ '\‘
Weight 1 COe {05 o wonin
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification How related?
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Increasing Weight 2 [ o e e
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Impact of increasing |- 77 "zl
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{SP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?

. ] VA ShR A :f(jz iad rj)fjf\/\ f:‘ffe' LGt 2RSS
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
re P TS \
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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Oéc’dﬂ ﬁlz'/: Lcr ;'"04/ MC)V/C[ g/c’crea.s“,

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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1ISP203A — Global Change D
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemica! energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

COs, (gas in water) < CO2 (gas in air)
Oceans Atmosphere

CO, + H,O = HCO, + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change .

w o
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Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP # 30
Student IDs of Members Present:

WHO90835  Kb5%7%99
kA 180\0 MZZ‘%&“

See Saw

CO;

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

Impact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw co2 How Related?
Increasing Weight 2 Wmfﬂ 3%&0 z " /m@ M(}Yz’)&lf@ W8 Iﬁﬂﬁlﬂaﬁ‘
Impact of Increasing |2 (0pin MG 16
Weight 2 on Weight 1 ;nc\feﬂfm{] Q,Qﬁ'n W0 \owngefracvense e valer

Increasing Distance 2

\Weraase in1amp.

N8 up procesy

S

Decreasing Distance 2

2veqse n1emp.

el yp puocesy

In Table D, identify the differences between a see saw and ocean acidification

Table D.“Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
mavittttonal
Wmﬁﬂ ‘ Type(s) of energy /YW@Y W’
MMW@W{T What causes changes in the @m M
Y1 M“&?@V system? Movement or
change of matter or energy? ql{(

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Highiey v, S pCESS, olerven iy acidliy
il ViLe veviy e

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

N Ml'flmf

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Wivg WWW 17

D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

welght

CO, (gas in water) & CO; (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO;- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change .
Chemical Equilibrium & Ocean ACIdlf cation

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: 2/
Student IDs of Members Present:
445253572/ A422T105Z

AU BHETY

s

See Saw CO:

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

How related?

See Saw Ocean Acidification
f#wi@ Cc’c_ A ,/"(
Increasing Weight 2 e
e Ghe

Impact of increasing :
Weight 2 on Weight 1 | 67 (Cp in
Ocea i

Temp cbha vgeS
Ful
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

nerease. € 11

A 105 phere
ticrease <Pz 1w

Increasing Weight 2 Clhen e \p&\&iﬂ( e

Impact of Increasing
Weight 2 on Weight 1 Cecec

_ . eereases ewter Tess
Increasing Distance 2 inevease oceu COy Clrovges Yowpe e fuve
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Decreasing Distance 2 fecrase Crean o

s Inceeeises oA Jlic v

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Lironstdat /
! (, ene Type(s) of energy TE;,e:fm by B c L
T iy _

Wi g e ure

R R atie What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
(O ' atmosphere /s pmprtonte 4 (Fe i

e
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

7—4{‘: /Oy/t"/‘ %/[@ TQMP/ 70&/6 4‘!?,43/-\ f,é\e C&'}a
The bigher Fhe (&, rhe 4;«"749,» Ahe 45/::/{;‘-)/

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

D. Why do you think ocean acidification could be a problem for human society?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?
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Chemical Equilibrium & Ocean Acidification AA\ 1282438
Part 2: Group Work A3TIbboN7)

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw c0O2 How Related?
Increasing Weight 2 Mwe Coa i A\r‘ Olalol (o,
Impact of Increasing More CO, o G
Weight 2 on Weight 1 | &5so\e, g ooean add CO,

. . \)ecrta% {,.)eujkf' 2
Increasing Distance 2 aegec o 6?/01{ I b.nm

lncreass, Wodd o\

. . - ) gn

D [ T,
ecreasing Distance 2 e, > DT

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

(O hdinal ‘
@ s Type(s) of energy C\’\e’wc“\

\v What causes changes in the A
A Qvinarct system? Movement or o
A C\uu%e i\ sl | change of matter or energy? @\@9;},

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water. T D]Ou\ INTPO40 C@a— " oépmof)br}e»e '(yc:ivx 1 bee
Co, v He  OCen,
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ISP203A — Global Change ..
Chemical Equilibrium & Qcean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

T He Hormperectn A cteen s Hx_:jb, W obserds
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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AYlelol /O
Chemical Equilibrium & Ocean Acidification Az2q H7s'y g
Part 2: Group Work

GFri)
In Table C, use the see saw analogy to illustrate how changes in CO2 in the g "'{P A2
atmosphere causes changes to COZ2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?

Increasing Weight 2 {qCrtasin (Oi “ ::OPL C2y {n ateo fhur
ab Afry 25 Pt/ Ucec.,

Impact of Increasing ot (g (2 Wl pore L0y yn wWady”
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

oM
Type(s) of energy )ﬂ\q - L?

3(0111\](11{'130.(1(

. Changg  OF
What causes changes in the }
[\/_\ M AN g system? Movement or {"qu[ 7 ﬂﬂ'r??

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change % .
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cOo2 How Related?

(more - LoeTn g e Tnoease (2 2 in Fha e B
Increasing Weight 2 inoe 2 fa et

. il ofy ' ‘n ar

Impact of Increasing n‘nﬁu Cor i Gir ofjssoltes Mo (7 creare (e fn Q12
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in Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

thermal) of ctemical

9 ravitational
Type(s) of energy

cho ng € in ‘ILOWPCFQW
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
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In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean. ;—E‘[

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcOo2 How Related?
Increasing Weight 2 \ Oz o Qi INCCORS
Impact of Increasing | NOFe oL in Qic MO 0se
Weight 2 on Weight 1 | QissoWes i Oeron

(Qr. HRUrEN3Y 1™ RoN
. . ) C
Increasing Distance 2 | 5o 4o xS I0eree NS
CCZ INCredsSey N Qean 0345
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Kineke Chemical
unanical Type(s) of energy Therceal
w‘%\(\* Terperarture
What causes changes in the Terst
system? Movement or N
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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Chemical Equilibrium & Ocean Acidification t

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resuiting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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Chemical Equilibrium & Ocean Acidification

Objectives o
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) < CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidifi catlon

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO» in the Ocean/Atmosphere

4

GROUP #: l%
Student IDs of Members Present:

AX4%172.100
A42,003 39

ANOBSOT9 | A aeTn

See Saw CO-

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2

[mpact of increasing
Weight 2 on Weigh_t 1

Fulcrum

NOTES:
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Chemical Equilibrium

Part 2. Group Work

& Ocean Acidification

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

Co2

How Related?

Increasing Weight 2

tncreast of COyp

\noredst

Impact of Increasing
Weight 2 on Weight 1

inortaces €O,
OLEAINS

{horeas(

Increasing Distance 2
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Decreasing Distance 2 \1/
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Gy Fationd nermad §
Type(s) of energy C/’iﬂﬂﬂ LM
Movement MOV Ny
i What causes changes in the
pMatter Chldngt system? Movementor -

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Pe VoWt e per ATLre mans +ner€ T3
more CO, in +ht Wartr, Co, EROQUNKS T 5es |
vne pH (AU OLHj) Lev LS J{MW So in
effeet CoILr Water has a Wkax aui ety

B \ALL VErsd nikh Wi WOHCr.

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of maftter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes
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CO; (gas in water) << CO; (gas in air)

Oceans Atmosphere

Cf’w Srpedic
= C0O, + H0 = HCOy + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #:

Student IDs of Members Present:
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Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
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Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

rore s GO~ v @Al

LMiCam-canlC ™y prosr Qe
)

Impact of increasing
Weight 2 on Weight 1

vare CO. ey i
drsealves wip  Geoewng
vere. CO, o ocear

Fulcrum

“ernup eharngey the
arct of Seineel
CG

<R

NOTES:



[SP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water. -
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean. A L&l%l()\(g
Table C. Changes in CO2 and relation to see saw analogy
See Saw CO2 How Related?
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in
ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
Increasing Weight 2 %E&%SEDO\}E‘Z\Q}Q&WO& oy ao\&kﬁﬂ Oz
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in
ocean water.
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Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change

Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
* Understand how chemical equilibrium explains how increasing COs in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

C@®; (gas in water) < C®, (gas in air)

@ceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.
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Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
Trerecisin 9 COz ' the almosphect Couses an

‘“’\‘35\\‘;\\\%‘_ 2o d Oalhe @udfibriuan e Qe v dle
ahmesphere wovlel elissalw inte ke ecean, ety ceons,

Aiaen frean Fon.

D. Why do you think ocean acidification could be a probiem for human society?
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